Abstract: Polymer-supported reagents have been applied to the synthesis of the natural product carpanone resulting in a clean and efficient synthesis without the requirement for conventional purification techniques.
Figure 1
Structure of the natural product carpanone.
We became interested in these systems for several reasons. Firstly these types of compounds had not been extensively evaluated for their biological significance, they possess attractive complex architectures that can be generated from simple starting materials and, moreover, they could potentially be obtained using a combination of supported-reagents and scavengers in a multi-step process. 3 We have shown previously that this approach is very effective for natural product synthesis 4 and in the generation of libraries of heterocyclic compounds. 5 The key advantages of these methods are the ability to run reactions at reasonable scale yet be able to obtain pure products by the simple task of filtration and solvent removal. The reactions can be convergent, mutually incompatible reagents, when immobilised, can be used simultaneously and scavenger resins can be used to clean-up poorer reactions. Here we report the concise preparation of carpanone 1 using these concepts, although one should also recognise the opportunities that could arise by simple variation of the starting material inputs leading to other unique structures. 2 The synthesis begins from commercially available sesamol 2 which is readily allylated in acetonitrile containing a small quantity of dimethylformamide, using allyl bromide and a polymer-supported phosphazene base (PS-BEMP) 6 to give the aryl ether 3 in 98% yield (Scheme 1). The product 3 was then subjected to Claisen rearrangement. This was best achieved using toluene and an ionic liquid (1-ethyl-3-methyl-1H-imidazolium hexafluorophosphate 7 ) and heating in a focussed microwave well system 8 (3 ´ 15 min) at up to 220°C. The pure substituted phenol 4 was obtained in better than 97% conversion. This microwave assisted Claisen process has proven to be extremely successful in related examples; these results will be reported separately. Next, smooth isomerisation of the double bond in compound 4 to give the conjugated material 6 was achieved using an immobilised version of Felkin's iridium catalyst developed for in solution isomerisation. 9 In this particular example we chose to first complex the catalyst onto polymer-supported triphenylphosphine 5. 10 This was then used to effect the isomerisation of 4 in THF at ambient temperature to give conjugated system 6 quantitatively and with a trans to cis ratio of 11:1. 11 We believe this new supported catalyst should find numerous applications in organic synthesis. Finally, the conversion of styrene 6 to carpanone 1 was investigated using various polymer-supported oxidants.
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The most satisfactory of which was the supported-cobalt salen complex 7 which, in the presence of oxygen, in dichloromethane, gave carpanone 1 in 78% yield (Scheme 1).
12c The clean product was obtained after filtration of the spent catalyst and brief scavenging with PS-trisamine 13 and polymer-supported carbonate resin.
14 The product was identical in all respects to previously characterised and reported material. 15 The short synthesis reported above constitutes a further demonstration of the power of using these immobilised systems to provide complex products without requiring conventional work-up procedures such as chromatography, crystallisation or distillation. We believe it is possible to use these reagents in many more elaborate one-pot multi-step, multi-reagent combinations, even with the aim of discovering new chemical transformations. These attractive concepts open up phenomenal future opportunities for organic synthesis. 
